We present a case in which K free light chains caused difficulty in interpreting classical urinary immunoelectrophoresis, but immunofixation electrophoresis (IFE) demonstrated the presence of a A-Bence Jones protein.
largely reabsorbed, except for persons with impaired tubular reabsorption, in which case increased concentrations of polyclonal free light chains are excreted in the urine. Soiling (2) showed that, after injection of arginine, excretion of free light chains in urine increased as much as 10-fold. Although polyclonal free light chains in urine do not appear to be responsible for any known abnormalities, their analysis by IFE can result in oligoclonal-type ladder-banding patterns and be mistakenly identified as monoclonal
Bence Jones proteins (3-5).
Here, we describe a case in which large amounts of polyclonal free light chain in urine caused difficulty in interpreting the results of urine IEP analysis. The workup of this case illustrates that, although IFE may be more sensitive and easierto interpret, several factors still complicate interpretation.
Many of these factors have been addressed for serum analyses (6, 7) ; however, few studies have addressed the problems with interpretation of results for urine specimens,where difficulties are compounded becauseofsample concentration before electrophoresis.
Case History
A 68-year-old white man with fever of unknown origin and complaining of chest pain was admitted to the hospital. Some of the laboratory tests at admission were as follows: urea nitrogen 
Results

Immunoelectrophoresis
and immunodiffusion analysis of serum and urine. IEP of the patient's urine sample is shown in Figure 1 . The patterns indicate that although no IgG, 1gM, or IgA heavy chain was detectable, both K and A were present. This profile could be explained as a biclonal gaminopathy, each producing Bence Jones protein; a monoclonal gammopathy along with a polyclonal increase in free light chain; a polyclonal increase in both K and A light chains; or an intact polyclonal immunoglobulin with a nonreactive heavy chain.
To better delineate which of these alternatives was correct, we performed IFE on the patient's urine and serum. As shown in Figure 2 (left), a monoclonal IgGA of low concentration was identified in serum. Analysis of a 50-fold concentrate of urine (right) with antisera against free and bound light chain showed an area of broad, dense staining for both K pattern, which has been shown to be characteristic of polyclonal free light chains (4, 5). The K material from the monoclonal peak (fraction 3) also migrated in a ladder pattern. The undiluted A component from the dimeric peak also migrated as a dense band, but upon dilution appeared as a monoclonal restriction.
Antisera against free light chain. Staining with antisera against free K and free A caused a milder reaction and a more blurred pattern than staining with antisera against free and bound light chain (Figure 2, right) 
Discussion
Advantages of IFE over IEP include greater ease of interpretation, increased sensitivity, less prozoning from antigen excess, greater efficacy for identifying biclonal gammopathies, and easier identification of monoclonal 1gM by obviating the "umbrella effect," in which polyclonal IgG interferes with the identification of monodonal 1gM paraproteins by IEP (9-11) . Furthermore, IFE permits one to visualize the actual location of the protein band on the gel. For these reasons, the use of WE rather than IEP for identifying paraproteins has been increasing in clinical laboratories (7). Yet, in contrast to IEP, which includes a diffusion step, IFE lacks a mechanism whereby dilution and titration produces antibody and antigen equivalency. Thus, it has been recognized that performing IFE with serum requires greater stringency of both antigen concentration and antibody affinity, avidity, and specificity to maximize the technique's sensitivity while avoiding misinterpretation caused by antigen excess(7). When analyzing serum, the combined use of high-resolution electrophoresis (liRE), quantification by the immunechemical measurement of ssiAratios, and IFE ensures a good deal of accuracy (6).
But when analyzing urine, the control of factors related to the antigen concentration becomes even more critical because urine is routinely concentrated before analysis to ensure the identification of small concentrations of protein (e.g., Bence Jones protein). HRE is usually not useful for initial screening because many samples submitted for analysis contain generalized pro- The present case once again demonstrates the superiority of IFE over IEP. IFE of the urine clearly demonstrated that a monoclonal Bence Jones protein was present (Figure 2, right) , whereas the presence of polyclonal K free light chain confused the interpretation by IEP (Figure 1) .Additional workup by immunodiffusion indicated that K free light chains were also present (Figure 3, bottom) , and WE of gel-fractionated urine 
Jones components in low concentration
are not overlooked. Usually, samples are concentrated 80-to 100-fold (13), although some authors have suggested concentrating as much as 500-fold (14) . As illustrated in Figure 2 (right) for whole urine and in Figure 5 (bottom) for fraction 2 of the urine, both polyclonal and monoclenal components may appear as dense broad bands when the iinmunoglobulins are very concentrated. Again, as shown in Figure 2 (right) and Figure 5 ( 5) . Also, the pattern may mask a coincidentally migrating monodonal band in low concentration (5). In the presence of clinical and tissue evidence of plasma cell dyscrasia with kidney involvement, the question as to whether such a pattern is polyclonal or monodonal may be equivocal.
In conclusion, the workup of this case shows that polydonal free light chains can interfere with the interpretation of both urinary IEP and IFE. It also demonstrates again that IFE is not only more sensitive than IEP, but also more specific because the appearance of the components as bands on the gel makes lYE easier to interpret.
Nevertheless, the workup also illustrates difficulties associated with the interpretation of urinary WE patterns. These difficulties occur because the technique does not include an intrinsic mechanism for antibody-antigen titration. This case illustrates that this deficiency is more important when analyzing urine than serum because of the concentration step conducted before the analysis of urine. It also demonstrates that this deficiency can be effectively rectified by sequential dilution of densely staining samples. Nevertheless, in the most unusual circumstance, it is possible that the distinction between polyclonal and monoclonal ic free light chains migrating as a ladder-banding pattern may be equivocal.
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